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a.h,dro100endro,et,eNftem tbe __ en. 
~"\dNg&. ... , MY. bMD deutOftatl'~'ed U80 14 Grin. tIWA t_-u. •• 
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daonRftt. the ~. ,:m4rog •• 1A ao~l llriAe ;lit ta llGNd. 
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I\notMr poaalbl. aotlf'ce tor the andmgen lQ the \trine ot 
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"oo~"l. __ h1oh4tteiB. tNi\ \b4 •• 019 st"Gro1da aN ftOt. , ...... t 
., sueh 1& tbe 11.-ul btl, ~" toJW.e4 _~ tn. ,"ce8. 01 l.aol.,l,1oa. 
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IMr'f\ulMti" 1IU,atl v~t~ 
~ihe fi..1." i~b&t4d \fI#ttO.literol\f1 wit,h pnl,., 'll?er ·kl.~ bitt .re-
tbe nl8Se~t.,. 
UI~~t~'L~!I;)fim "'1<\ ~_l~.l 
l:n~~bcil,;t.fKt \a aa 13~1~t«t &Tete-. fl_", ~ 
~iQtUi.. 18 1944. IOIJ"3kl~ (lOS) .t a1 
th1er •• otlDR .'u. reY.r.:ll)l~ 'i;~~1. lRll\jJ:~~U t;,y 
;. 
.J~~ttOfti~:t,iJh AtulJiifOe'ten.dlo,...3,11 




.'Wtro~L,ti. Wfl.. ..~'m~M. 
aMblt-cd th!_ aatlv:lty ~s IU~ t.n. kidney .~.$ concomed. 
fha.\other dift_rent If}v~ly.d. 1n thfi "du~tlQft 
dlze& 17-hrdroxyl gre'lp to ~ ...:_LI: ..... ".'" un .. ,.".. Ofl 
difterent 17-h74~lat..FOld1Bf _~"~"''''''.''.If 
CoRye,.Hl1. 01tr*,.18 k:ldne, '1~au. reduced 
4 t,hel7-k_tofte ~roup 10 Aan4roet.9n.dlOrl .. ', 11. Iiftdl"Oateroae. ~fHiN.t.qn .. 
d10l'1 .. ,.11 and tl.b7dro1eoaAdN~. (112). 
loch*ltm et (U1) Mve 
&otty. 1& t.he .et.flboll= of t •• "8te~.. Tbey neoee4ed in 1_l~t.11l1 
.tt\luiroatMed1oae-3.11 &Iter lRcubllt,lng , •• tosterone wlt:n kldney el1eeeh 
Ia thfd.r $tud1 •• on \-he :lnt."medl.ary rlr1e1iabQlla of 8'.1"0148 
loolUldroaterolM. _0 QIlobr.,.s Mdroateron. fro. the react100 .1xwre 
(U9). Pollo'dOltdaUar ifteubatlmuJ dthet.loehol7ttaol ~ .. 17, ~ht 
tollo~1n& tl"ero1d .etQol1te,. _" 1'01&.\-.1' et:locholiiU19d101-)J(,17D(·, 




ruotions In t.he •• "labolt_ ot teaf,oaterotl$ ae po~16'.d 07 wrtrl. 
ba"e beendenionatnt.ed cl1rectl1 01' Indirectly ttl either OIl. or both 
11 •• 1' _4 kldn.,. \le.e. A ta. re.o'Uona hAve ROt. b ... tudle4. Tr.t ..... 
the A r1tl, dr(l 1iAR\caratloa an &1.. ob_re_ 
be_ aoeapliehed Im.z.JlIiitioal17 with bot-h 
4 
t. .. t·oeteroa.·and AtA4NMAne41oA .. ,.17. 1t. 18 not. mo_ wnot.he,. il_ 
ketone or tbe double bead 1a redueed. 8rbo\h. 
AIlo\her phaM. ot '.$ka"NIl. ~li_ wl'dch_nbecOlUd.deHd 
1. t,he tOnt ltJ wbloh \he .\.ro14 a.t,&boUt .. are ."cret..d tnt. tbe urine. 
Tbe ~dro,en. 1n unae &"*"''' ...... 801\101. 
".-17 ae 1929 f\t:Qk .Ii!&. (120) .ere t,bl~ 
blo1ogicall7 1n&01rl"e. AI 
ah(r~ thli't. urine extraoted 
.rtAr .e1d1f1e.t1oa •• ve larpr ~t.. aetivo ~terl.al 
_riA_. Adler (In) 1R 1934 abow_ bUtanol extract. 
eonrlNed tMe. tl~$. 'h •••• tu41o ••• t.bllahed \1\&\ the steroId 
androg_ .s Dcnted :ita a Wftt ..... la.ble ·coaJ",a.t.fI th!(\t wo.a bi.o.loslQallT 
2) 
18110\1.". 'whlcb _h7droly_1s 11.1dod relet,lYe17 water 1._01.b1. 
b101o,te&11y &0\1". .'.rold. 
Ttl. fir-at. ·00ft~\.s· nerold to be 1_1a,to4 troa urine .~. 
, •• t.:r101 ,luouPOa1&l\e 1ft 19)6 hI' Cob. ~d K&n'1_ (124). 
that. • __ 7ear 'en~, MId Brollift. (12,) .coeeded 1n 1eout-ln, 
In 19)3 Sch&ob'.,. uuthrrian (1~6) repor\ed the i801atiOft ot 
It .. trone w1,hat. rNa pooled aria. ot -__ • 
the firet coajug_\ed udro,_ ,,"0 beiMlAt" ••• -N& andro$'el'OR. 
4NlphatfJ in 1942. 1\ -a. obt&1aed r.,.. the urine of A flli.l1. ntter1Q1 f~ 
iftt,.erat.ltlu oeU earc1A-' of t.he te8tis hy Venn1n!, HottfllM, £lnd 11rol'ln8 
(121). 
'tfO ,_" later ~=8Ofl. Qfilll,t~h.r. and Koch (14'1J) 1.o1~te4 II. 
dehydrolaoandroe·terone nlpMtr. t~ Mr.~l _le uria •• 
The .. two ar. the onl1 conJ1lla"" l\ftdro,.. tbat bave b.en 1..-
la.t.edfNfl urln_. Dotb ,01 th... w.... etheNal fAtl,hAt... !v-ldenae 1. 
available to ladto&t,e t.h,t \U1JlflrrQ4roien$ & ... 1$0 ~"'fA'M _lth 
aluQurel0 a,01d. loob!l.!l (l29)bave reponed a va.", ti4rt\.ed o:on-lll\iOll 
bnween \ft:e andNr4tB1e flot! Vi \1 {f4Q illlCQl'OD1c aei.d Cotl\.eQt OR _._t 
lIri.rl. extract. tbroqhdifreret. pur1rlcuj;t.l~pf'OC._".. iJowev.r, DO 
Mdrolctc Ilue\1Nnlde. ha •• been 1801 .. , ... 
Other noa.udrollMiC «tftjqat,_ ~t.ftroid8 _lon haft been 1.o1~ted 
troa ~ .ritualftelude. pr4:puol-1+oae-20 Sl\1wroaS.4. (130-1,ll). 
presometriol-)<,16, 1" c!uctlNAlde (1).2). pr~tldlo1-~.11-oGe-20 
gluouroald. (1:;). Ul4l ~R(,h'lo$t.t'lol-"" glucurordde (134).. h .dd1t1oa 
lA'1\llop .... lUIlOl-',.... 20 .u.pna\e. v_A.elio1 atlpMt., Md ftllopregnarao1--
'r-oo~ I8lpk'. have b .. i_LakG from ur •• ' utia. (1',). 
iM'eat1,.t.l._ MY. b4ten reported on ,be 81t. of oOllj\l&ilUQA 
of ate-rold. 1ft itt. body. 10. 1.939 1.1paohu'. (1)6) dbon-
.tr~tGd the to .. '1oa of ooaJuca\ed 11\lc\1ron14.. wben lU,her cha10 
ueche13 .... lrunlkt.:l .'b kldn." Md Unr &110.'. 10 R8ro14. "1". 
u •• ct. .... eoa (UI-U9) oburved "oonJu,atlOll"ln hi. "-rota lrUJubat.lona 
wi \h rabbi.. 11 'hr. bU' DO $\\ldl.. or the OCAjllga'.. we,.. tlU'iCe. 
Delobau 11 !!(lYl) Oft the oih... bay. evld.nce that the 
ocmjq&ilon ot Iltlou:ron1c "014 witch GJ.Q'fu.,tancme 1- not (l"Nl~fJed 1n 
rabblt.' _ttl ~ft\. or MY ... 11v.-r ~a •• J.nqt\lCMKl pboapftol"\utor 
oarixna tftraohlor14. ~l.'"tlOf1. 
ba .. bMd wttlcl«tt, to 1B'el.!t_... oOQjug(d .. 1oa _"harde 1. 
ladle_ted by tb. r.por\ at Ltpaekutl (1)6) thAt f'a\ftlU.,.,. 
e110N tr.'t'aQ pinM pl,. 1»1IOfted~\h DhO,utlOnul etlll "" able to tQlS 
gluourmdd.. SA ..,11.1"0, al\houlh at, ;$. d1al111.tH.t4 Nt.e. SM.pper ~nd Salt&-
U1U1 (1)8) MY. Bot.-d th1.1t. 1n l1ver :jill.aM glf.lcunm14. 
OOAJugatlon of b.,zo1c ~old peral,ta 
a liver ~c\lcn. baa decreased • 
.Leas 15k.om ."'11.1. 
eulpbat ••• 
TiNa, by lnterent.1u 
of .a th. a1\& or oonJlIIe:t.loa 
V~~"Vi'."ff't;,.. tne ltve .. itt u8\JlAl17thou,bt 
."8",1do lna .... llh u ther ~l_ 
6t" bt,"er alcoholaRo't~\.\'.J', even ltl\h td.,ber alcohol. ud 
ph_ol., o\berorcwul tis., •• uy be involved. 
& t.belDdw studt., 1."folY1llg , •• tosteron. a_lftlat,rat.1011 
and ur1.ml". leol-tloRe oal7 8. • ..u p8"'fAtageot ,he lid!d.nle""ed 
"r1rte. fbe probl_ mae- ae t.o happened to lhe net. 
&f:b1&1~_ed '.8tG~t.rou.. ,hat rcmte. exc.ret.ion.. •• fecal. 
fIll-ht be nt-iU.ad ha. bee 'lmH.u\ed pHvlO\lal,. 
Ano\Mr po •• lbl11\;y 18 thAt. Doa-ttt.ro1d_l •• tabolite. i\!UN1.QU 
bav.not been u&lya.s have b.- fONed. 
That. ot-btl!' stero14 .et$.boll t. •• 
of teatos'.Nft. \Wb1eh have uoapG4 d.",.,~;tl_ 1- 6 dl"tiDct, po8Id.b111ty_ 
:I,t!!_ •• 1. to lGdlo~'e _" conven.4 ~o 
e.trog. __ • stei.ftHb.l1 J1 (1'9) tOUAd 34adnletn\lon of \tina ... 
at.FOe. tA> e •• t"te4 as follow. Of an iaoNGiaed aoret.ioa ot 
•• trog ... 1a tn._nce by' bl.a •• ~ ;ochDlq....The .-. ~utho" (140) 
"ported th.t the ... 1naH$cQ 1n en",.n» oCOJ.arNd lA _. rollo~ 
\he 44,ift1at..ra\lOA of _lth." ,,, •• to#tANfte ,roplon.". or 4£ldNlt.erone. 
An 1aCPMald {Nt .. t .tt",Cl. 1n t.,h.,.r1ne. ae .. Ared by 
biotluJ~q. ba. b_. ob .. rNCi b7 ot.her" cd toW'tIJ 4et1rdt.l, to h the 
ph_olio tN",1_ of \he ~ra4t, (141-l.42-14;). 1Io1at.lon. 
ba:M b4pen reported. 
Other,tA",14 iMtAboll,t.e.. 1n the_riM I'4Cht- Mveuc3,ped 
k _u, 1\ be tee\Oetercmo,the pot.eat., 
or androgen_, Md ~b. only QQ. "."" •• !.,.ii'\ol t .. to.tl$ t1 ••• , 1. conal d.'" 
t,o be the natural ftoNOrle 'he te.'Ll.-. 
Ur1-17' 1eolat1oa iDdicat.d that 
,roduot.e o! \eetollteroAe Ilnab$lla 1c 1ftk." ~ 
llnal ao~toZ7' 
-. &N 
04 an4ro.t.Medlo1 3O\,1~. TiMl •• at-eNld produot •• o-.t tor 1 ••• 
". tM 3dftd.a1M.eN4 t •• to~t,.~. Tbeujerit,- of tbe &*181-t...-
eel \fUJtoM.erorM ~, btl a8oellDtedfor. 
Btll41.. .. '!vi ift\.,~~a\ ••• to.boll. t •• to~'.l'Oft. MY. 
abo. tMt 1Atldro • ...s1on .. '.11, M,4r'HA~n~G1i)1-Jtl7O\. ~df'O.'au .. 
d.l-..),11upeG .6d.ttlatn;'tt1.oA ,1 •• rt..Lo tbe 'hlU end P'A$lQt.. &8 
1ft t,btJ tHtebollaa .t ' •• t4atol'Ol\O. 
IftCUb$t1ca ~d1_ hl!ve1ad1t+!lted 
._t, lalvolved tAt,beMt$,OoU. of t •• \()et..nne, _n tm. 11ftI' ~d Jlt1e.,. 
t&ft4ro.'_edl~,,111. \he .q' det1rdw PN~e\ th ... 1ACllhUOftI, 
bHD tJemoD.tn:t.N 10 eitMr OM or bet,tll of t.M" O"C~ •• 
l.etlbatioD .t.ud1..b~9. _phrlftMd. t,M iJapo~. of V.J'1OU8 
cofacton 1R t,be NQ\.t.14_b7 \Nt.Qatf1U'j._ •• t.&bOUa. 
1\ b.a.a 
011 •• 
All pNYlou$ 1ft ri'tlO ItuGiiee bave b .. OQI'!.utl,~ft4i!tQ 
4n1 vlt·tl·"., of ttatoat.roae adminlt\uHd 
.4:n{ule\r"t.10A ot t •• ~.ttmHl. a stu47 
"e.tcurUNae ._ 1IIKier\. __ 
. 2ft 
I. 
~".d by t·11tr:~'1_. 
Al.lquot~t Q;t f11\ere.'d 
:tt~ftpt~ec1a _~ 
were pratpared ~M ft:1g ht \lefor. 
hmp1., were oulatted to fiNV_t. c1o\UA,. :tONal "otlirol eal'lpl.. ,,_" 
:t"<lD on eaah aub jeet.. 
A. -lre.- 8\.ro1,. obkitled from ~l1Idt'G1Jled~llood. 
lach blocd_~pl.. amotantllll 'iG &PP"~1otGl, ~~ co. 18 
minure. iA 100 00. eent.rltu,. Ulb'Ui~1t.h l'ooU4 .t,lrri~ roda. 
U8l1all)" GIllnona tON" Met had to be broken by cenlorilu@!atlon. 
The aupematent etber •• rcaovfKl b7 &1pboala, wad- pr •• _ .... _ ,. 
.. t.hoQ, of aa-els (lU) _" .a. tel' turtMf' purttloaUoa • 
. 
'lh. dried .th8r 4Ilttraota "" 41-.1 •• 1ft 
The uteri III wa. el1ltttd ldtb the tollow1lll eolvent tl'~etlOB.1 
(A) 30 .1 •• hexane, (8) 15 za4a. or ehlorefoN 1D beu"., (0) 
75 aalli. or oMorotom 1ft hexane. (D) 7S ala. of cbloro!orm. 
featon.ronead It •• et?!Soollte •• ere el\lted qGanti\atlvely 1ft t.he 
2':£ ohlorotona 10 beun. IMetl_. Tbte fr4ct.1Oft .tla evaporlf;t.e4 to 
The dried 2'" ohlorotoN 1a heane tHatl.- _" di8aolv. 1a 
lOti •• of beMA •. and tr;~n.t.rnd q)l&ntltatl"elr b7 rirudll8 Jdth 
anoth_ 10 tala. or ~.. Ih. bexan. aolatloos .. e,.. utfl'aoted .bJ' 
.bak1ng f11"et.d.th ale. of 70% ethanol _4 ~hen \'11th l' sla. of 
?Of; ethanol. The 7O!C ethMol Qtnet. .... combined l' .1.. ot 
d1etlUe4 I~ "" adUd. tl'ht dilated et,bfmOl.18 "lui-le.s were 
at~ote4 \hne till .. _tb l' &1.. ot' ~.tlll_ o.blorot'ora.ThfI 
oo.b1",ed cftloroloftl u\.r&cte •• n."a,pore. ... 4 \0 ~ •• _hr .1r 
Jet •• 
utUIfAU,r pare 880\\11'4£01' .'ero1d OOMsiOftlil .oo~l.. hf4.4 to 
be r .. hNa&t.ogra.pheG atld qbJf.)ote4 to "lvellt parUt1oa1tl& &li .• l •• 
10 order \0 d.,.rm1ae the AOOUP6CY ~.1\iv1t7 of ~h1. 
raethod tor blood, lIOdel expe1'imClfnt,a ... NIl 1ft _it1o.h teat-osler-
blood, 82. 5': to 10" of the t •• ftoaterone could. bereco"ere4 by 
tM. raethod 1ft irlpllcate slI'JIlPl •• (1able 11 A). l:ur-,.l' 
aounta of te8to,t,e:roae (4Oy sad "6,,,) .ere added, 97% to 104% 
S1Ddlar reoo"817 experialfm\. with andl'Oeterotte delOastr1S\e4 
that ae 11tt,le •• , _t.of ~dro6teron. coula be d.t.ec1ifJd. Tbe 
pereent~. of reeovel"7 tre 12 eqpl..eontaia:lng var.y1Daa:aount$ 
ot ~lft.drofjt..ron. troll , fA 2, _,.8. a.veri€ed orU.7 6a.~. 
(flibl.U Ii). 
B. ftgeDJ.,tt4ft 61£2&<1·, v"sati JUa !Ltdn&\l'M Iit.ns. 
ConjUljraled ateroid. 1a blood would no~ be etber at:r$.o\-
able would $So.1~pe detectlOQtlftl •• :t th$blood were .tlrat 
bydro11 •• d. No _tbodo of h7Qroly61* tor the isolation of st.eroid. 
from blood were reported in the 11 ter·"~t\lre ~nd .et~bod had to 
be de.eloped .. 
1. ..\be9 tu _ bDmJ.xeil Rl ltSJ9II~ld Dtn!dl Ja blad. 
The _thod 1a'Volved bydrolrtda of the Ootljug&te. tollowed 
by ex\ra,ctloa of the tree sterold.. 'wlth ether. .odel_-
perla_t.. with 8Od1wa androsteroa.e.lIlt&te added tl'O 1\O"aal, 
blood. were nm.. Three mcroaole .. of~d.ro&t.rone G\llfat.e 
are added to 20 co. of whole blood and the vol •• brought 
to ~ OC. with dl$tUled H20. t. order to detemiDe the 
opt1mal (tond! tl.1l !orb¥drolyne oODceat.rat.$d HCl w •• 
added 1ra percent.a,. cODcentntlona V~~ troll 7 t,o 26 Ill1/; 
by voluae. Ttl. t1. •• of hydro!yela .1It also vanect. It 
TABLIIl A 
lecovery of Teetoaterotle Added 
to !baaR Blood 
Blood Added Testosterone 
Sample Vol._ Tastost.roue Recovered % 
b. II. •• 1111. &11fItfIIZ < • 
1 20 40 40.2 101 
2 20 JIJ 40.6 102 
.3 20 40 )61.8 97 
4 20 '76 ,,. 104 
6 20 '76 569 98.6 
7 20 10 10.7 107 
8 20 10 10.2 102 
«) 20 10 8.25 82., 
Blood 












tABLi 11 J) 
Ieoovery ot And-roate.,... Added 
to'" Blood 
Added Androateroae 

























.- also fOWld -" ••• "17 ~U8. beat In order to llJdro11M 
the ooaJti!t ••••• 
Hydrol"$1. for 15 I1l1Dtlt •• 1rl 10% ooncent.rQt.o Hel ._ 
bolling t..,eraturea gave the h1gh •• ~ l1elda of free 
aadroat.erone (Ta,ble Ill). An Gl.vel'Slle of 51.6% the 
tbeoretie,!.l ~t of tree androDterGQe relea.sed from the 
Maroet_rone _1rate _8 recovered. V.~!i.!l, (127). 
in t.heir h1d.rolytic studies ~1 tband:rosterone 8\Il,fat. 
also 003.ned poor 1"800 •• 1"'1.. ol tlntiro8ttlu'onch other 
inv •• tigator. ha.ft been a'W~r. of t.be tact ateNide 
underwent d •• truet1on durinc h7drolya1. (144" 97). 1& 
urlnArl ateroid laol~tloa studies it a g1 va ot 
hydrolYsis ,ave rep~)duc1bl.e results, 1t. "."1 consldered 
adequat.. tor Q\ltmtl t~t,l ve ~n,uyt.l cal lfori:t. Hy<1rol;ysl, of 
blood ~1.t.b lOJ oonotmt.rated HClat bol1tng tap.ratu~ 
for l' maut.. •• considered reprodueibloenough tor 
use in aBuY8l_ (s.. '\~ble Ill). 
'oUOw1ft! btdrolysle, t.he re-~ct.ion miJtt,tlre wa. 
npidl, cooled to reoa temperature @d tr,~8terre~ to 
& 2 liter "par~to:r1 .runnel. the tQ.:txf.,ur. wa$ e.:x:tr~ctad 
tive tilt •• with 00."01.- of eiher. .ulnooa 











Methods ot Hjl'drol,td.a of 81004 tor 
1 ?-ketoa'.rold o.tendaatloa. 
I.flu, 
10. of Indy. )~ ttOl .80111';£ ~drost.ron. 




1 n l' 11._ 
, lOJ lS ,l.d 
1 1~ l' 21." 
1 16 2/" l' 18.6~ 
2 20% 20 10.,% 







trom the etber extract. bQt it ft8 .\ill td.~;bl7 pip;.ented. 
Waahing ~ltb 0,1 • 11.2iiP04 ora $,aturat.e4 601ut.ioD of 
laRCO, ruoYed pr~ct.1cUly &11 o:f tbe pipont without 
10418 of Aerolcl. 
.8 
produc\$ wel'e a\t1t.abl. bot.h17-ketostef'01d a.n~ly.1. 
by t.he Zisaerman r~tlctlon 04-13 unaaturai10n analy-rd .• 
by the u.l t.r"vtolet spectra. 
the daaorust.-a\ion of 11-k.to at.Nldalft the blood 01 &. 
patient hfterina wi th1a~.r.ti tlal. cell ct!rcinoma of the 
t •• t1a. e~? a.t.hea of analy_i. utiUsed the taot 
all mown eonjqated at.roid. ~r ... el7 solu.ble in eth$n.ol 
'" udltlca.t10ll of ber pl'OCedt1re ha. been developed 
tor this .~Udr6 To one vo~ of ~xala..ted blood., tOlar 
vol ••• or ",; eth~.,ol wa. ~dd.4 to preoiplt.ate the 'blood 
protelfts. The pret'dp1t..t.ed blooa proteins wre raoved 
bT centrlfuga;t..lon and. .ahed four times ld. th 10 IDle. of 
95~ ethanol. the ethanol wa.shes were combined with 
the prote1n-.t:reeeupemat&at and. the alcohol removed in 
vaouo. 
The aqueouap:rote1n-free solution _$ diluted to 
100 co. with distUle4 water, hydrolyzed .. extracted 'With 
ether, and purified for analJ'sis by chrom.a.tography and 
solvent. partitioning .as described above. This procedure 
is Maier technically becauae of the removal of the inter-
terin, prot.1ft.. Better yields of 17-ketoaterold.s were 
obtain eel witb this .. thad than with the previous method. 
When tested on the $~e post-inJect1on blood ~ple. the 
first uthod ,ave an aver$,e ot u,gnus. % trom three 
.eparat.. determinations} whereas the Venning method eho\'4'ed 
an a •• race of 514 up.s. J (Table 1I1 A). 
This modification ot the Venning procedure was used 
in meet ot the prelet reported studiea. 
V. mHOpS Qf: AIALISIS FOB sr.,DS 11 TiSSUES 
Allquots of tiasues were homogenized, transferred. to 100 
al. eentrituge tube., and extr~,eted £1 ve times 111 the usual wq 
with equal volume. of ether. The oorab1ned ether extracts were 
evapora\ed to dl7l'U~85. The dried extract had to be part! tioned 
between hexane and ?O% ethanol bef'orealumina chromatography. Other-
wise the procedure was essentially the same a5 in the purification 
ot the ether extracts from. blood. The usual determinations were 
made tor 17-ketosteroicta and ~-f d8atUl'1lte4 steroids. 
" 
fABLIIU .. 
~n .. 01 Uethode An&ly.1. tor-




j " I . j ,IV, i. , 
01no\ Q,01d b,4rol,.1. or blOOd 
DlHC\ •• 1d n,drolyal,e t~ 
Direct Ac1dh7~l,.i. of blood 
Acid bydrolJ.ste otprotelr&-tree 
t11t.ra ... t .. bloo4 (Verm1Daliat.bod) 
, Ac1d .4ro11'e18 prot.tn-c .... 
t11t.rak r..- bl .. d ('~' Kf4.hoc) 
6 Aold rvd:rol,tJla of protel.-!,... 
tilth'. trea blood (VeM1n, I.ethod) 
17-k.t.4>etero1d. 
• IA .ac.a I 
"1 
4.~ t.1t~ per __ .,-"~ of t.teat ... ~ 
fa\ '" tbls po ...... S?e t •. "tc,.tveu Vttr'e ..... te 10 
of ta' ... ~. la tB --......... ....-. Ia tb911o.w ..,1 .... 
peftatap r"~. WT' ,;; ... '
fl. 
!. I~ UI'1U1'7 ~. 
VriM ..,1 .. WAl tu.t elttb.c'" t~ , ..... vl'tlleqal 
yol ... of ...... 1ft a sepaJ'a'-7 had. tt.. ex ..... ta GOa_taM 
tile ·tree·.~14.. ftle ..... 0te4 UJ'1ae •• tua~lJse4 hl 
the 1IMal "_I' ..,.. M1l.1aI ...... Ntl ... t. l' IdaatM 111 1", 
.... tn.te4 H01 '0" 'ftlee. 
1'be .tar .... 11~tea 1. taU ..... "ere '.l.-,tet Wle 
ttCtOrQupted'" eteroWa. \fft'e. ~x ... ct.s rr. tIa6 fttlotioa 
~ vith ... t.n..- ~l1d.. 1M .~r -'nflt, vee 
.... witll 2.5 11&08, a dl.'Ule4 ...... n. etJIW 
...... .-talaS., ~ It.ot4I ... ~te4 _ .".... 
I. 'tho .. n.u. .. 1a \tll6 _ 17-b\o8W"" ~ " tile 
,~ naotleJa"... ..... ao ~ ,.U1oaUoa flU 
.......,.. k/4 _twatta .....u ~u..u.l' we 
ue~.., to 1*I'1t7 . .., 'tIR&1 .. ~ of al1!ldaa ..... ~ ... 
~wat paJrt4Ua:lJl8. u4....u.1 .Mft. 
J. leolaU .... w.au.tl .. U. of "tn.- \IHau7 ateoIb. 
IItCflaUoa .. ltlaUfl_tioa 8\1aUea .... euTle4 oa\ _ "-
-treeW naval .... w. h .. ~ pool" po.~~ .. 1M ... 
obtat ... fI.bow. SmeNl 4lttvea' ............... 1. U. 
~1tl .. U •• f4 theM .~u. t. Usu.tlOaUoa. 
1. gJDd _,.' n. katoBl .... ~. 
ooaat.ituDtII of tile ..... Mtlth1 traett.- .... ..,... .. 
bt .... of .u. Gtn;r4t, 'Aqad (/~). tid ....... '. Vi-
__ ~-~. ~_u.. n.o\a .. ....... 
tomlDg the ... lohIW.. d4er14. 1&1\ .a.tftU"'. 
~ri1oaw1* ....... .- .. aoa-ke'--, l_YIa& .. 
~ t _'\oM d.s,ftUw 1a .t.lIol.1l\loa. ,. _tale 
.~ .. """l.V" ,uatlt&Uw1y b7 .... ~oa .n-
~l7al' of tM GIratI. f .. 1 .... tift. 
MIu'q m.itlw.. I*llf1ea.Uou .t·-. IlftJC ..,..,u.. 
a:18t. 'or the .. et _tIMtt ... la w. • .-, Hfer \0 
~a..ul •• 
2. 1&I&lIIai _aU.' Sten .. ~. ~ & ,.... 
~fJ k7V0ql po1Ip w111 reaot with tilltoJda te t ... 
cl1I1 toJd •• wld.cdt 18 1a8011dUe 1a • ___ 1, ~ .... 1de 
••• ~.( ~1 40 _~. (/'/7) ., ~ or tid. 
taet, tMn two lapG .. tu't 8JCtapa ·ot ~U • .. '* ..,.. .... . 
AaaiIa .., RltaW. ....... eet tilltada .. parat1 ..... t.. 
1B \1l1s stu47 the pr ..... of 11;\1. ut Muri.uI (/'11) vu 
... with. ........ ,.un .. tl ... r. tile ... t ~_ lItlId, 
... Ixpe~tal J1eftlu. 
= It ..... H_ ,,-:t1IIth1U _~ 
.===<U. 1Il\IIIr1dt,. (/1/1 fhe pftaelpl- ., 
MparaUoa i.Uta\ aloohoUe .tuow. vUll'ttUt vith 
nool.aJ.e ~14e a ~te. ~fM Ilal ........ , 
ha"t'1Dl a trnacid &reap, 18 r .. ...a n. aD .~ HlaUoa '" 
.1bIS •• vubd ~.u _uVal aoa-eloollolle .......... .,. 
in tol.\1.. Jet. to ~ta1ludta r., _" 
]#ooecIUft ..... sa tId.a .\WIJ. 
ChrclatocPaPl7 _ Me:Nk alwdJ!a ..... td w _parate .. _ 
_ teaM ... JIOD-keta8e.. The ratio of' u.s.. .... to ........ 
~~ Val )0.1 1a eU..... Var1_..twat 
~ .. ~ ... 1a"''Y.l~ t1te ecllaal. ,. "-
ke\(Me "GaM .. adxturG. or \leuMe 1Q ...... Wl"e .... 
Ill ... 1u~e. it va. MOIl..". to eluw with ethe lD 
\Me_ ... pare ether. aea 1&~\a1 haulta t. aRM1 
data. 
s. tala" .... ltiUtfMI ,_aat , •• 
JJ1 npeate4 obrcato",lee M "porte« alw.tft, 1t .. 
po •• lb1. h H,.ate aU bu.t 14.1 .... of ",,-btoate 81ercHa. 
II' ~omaw, .. ptd.q the •• 14.1 .... 011 D~ aat idalllaa 
altC1aau.e1ag ~ au~tle ,.,tbaioon tracrt.1QD eollee'-
elw:tbla ldti) l~:cblorotom 1ft he .. , 1 t waa poHibl. to 
14eaUf7 aU but 2.6 lqU. ot tid. Jdxtun. it 60x 10_. 
eel .. ot al~ ....... Ut4 6' b&~t1eA. of 2.0 ce .... 
2' tract! .. of S.O .~ eaa, IDd 18 thotiou of 10.0 _ 
each .,.. .• oll~etet. rtJ1: h:rt~ dGtaUs ••• :~1aeD'W 
l\.fNlt •• 
6. • •• "Y'I.uBll.fl'SO) 
Aeet7l.at10l1 .. __ .... method of pG' . .lt148,Uoa of .. 
etsf'o1b. By viTt.11e ·of the taot "'hat M$tat •• ba".41ft ... ,
•• orptlw propen1el tMa the P«Nat. .'tr014 ~ 
•• pu'at1oa b7 okromat6:~J:i11n~ t.he &oetate' (AU ott. be 
~ ECCLES HE&J.. TH SCIENCES UaRAHY 
-.""" 
.tfect.ed. '" lxp.ri.men'~l a_alta tor <i.taU •• 
,. SabUJaat.1on SA hlgh Ya.CN_ a,\ '.per!¥{\ur.. \I' M 
180° C 'WaG used 1ft the puritle~U.OD otbotb tf'M ateN1d. 
MQ tbe1P aceta' ••• 
I. ,IMntltleat.loaa ot orystalline P"_0\8 _n a&de b7 
Ml\iAI ,os.., 4fteN1nst1._, 14 ... &elUn, point., p"", .. ;'1. 
of 4uivatlft_.=d abaorpU_ eJ*1\r3 1n M\b \A.1ar ..... 
N4 and 1ll\,..-¥101et rq.. All l1.1tlM poleta ....... _ 
,heltoll_ me1\iAI po14t ~~ftw.. latra-nd .-t.ft "" 
ade _ ihehcaM epeatropbotoaet,er. IdGDtiftatloa __ 
... d. by ~1'11JCft of t.he abatOt-pt,lon of tn. _"DOain 
'\n. so-called -tln,.,.prlnt- "gton troa llSs-a7' _.-1 to 
that of kno_ 8t~rd.. lot"".,... .p~nh "1'. :"Un 
on OQ11 t.MN tNe\iolll wb1cll oould 110\ be ldent:ltS.. 
&oao1ui.17 by oi..ber \l.u~,l A.NU" TbeM Hre .w,~l13 
tra,ct.1Ofte which 0"14 aot tie ~r1&tAlllHd. 
C. IsolAtion proce4un tor tl oonJuaa\e4 ,1 ?-ket.o~,ft.rcld trca ttr1ne. 
Alir,,"o\a Qrlne t ... ;2 nomal mal. $ubJect.. ~oll.etA4 to*, 
4 houri aR ... the inl •• \!oa of tnt,OG\.rou we ... ~~1aed tor tbtd..-
"C~.\M· 17-ketott.ro1da. The urhlee ..... u.t,f'ao\:$d t1.ve tu.a 
",,\b a-wt&nol at pIl.O.k\I;DOl atRota "" e'Vaporatecl \0 
41"1ft... 1ft vacuoed. _rked tIP eepantAb'. 
AlWtdnaehl'otl1.iw,r6ph7 "~I Uf;fK\ 1n bothpurltlt:a.tim).. Both 
~l\n • .,l.~Aa t.o 1 part. 11uit,erial. The ol.en1t 8Qlvfint.. conal",.,. of 
1"01'.4$1111 NlO1Iftt.. ot ethiUlol 1n ".Iltone. 
Chrou.tO£"'Pty 1l4t.k po ....... d .tarob ~a _1. .... The 
nana .tli •• bed Mll w;ltb w~'.r before ll:...The _1_ "4. 
It t,.ohnl~1.t$ of paper o~\.olr.plw wa. 4-.1op«l •• aft 41d 
1ft the 1 denUt1R\lonof Wt,ter-lOluble c_Jta,.\ed l7-k;eto- . 
".l'Oldalft arlo.. Io"h t.lo_d.1Ri 4Wi d.lloend,1R1 t",.. of 00lamI 
"" •• ed. 2, \0 lOCJ •• s. ot the ~.t..d 1. 7-ke\0t1t.rold. lD 
_i\b ... a -t.,. ora.loobol .,lut1 __ " ..,p11«1·t.o 1M .. flo. :2 
to b. 
41Ulftlr. The pap .. cb~tog~ ft. pltt0e4 "ten in aA l<1P-tl,ht. 
,1 ••• jar 24 x 12 1Mbtla and .".lo,*' with Ii' ... t:lI"'ed n-bUtiVlOl 
tor 4rt-12; bottJ" .~ ,.\il ttl. ,olvent tront. b_4 tr3v.lttd from " .. 40 
OIl. ftte ,..,. cb~tO£"_ ••• 
'4II)Mrature. 
The 4lTchroaa'OCf1Ml •• ep.~,M.'b _ 6t.1 •• ,. oont.$.ln.lac 
2 part,a of .. 1$ et.hu.oll0 .1utlOft, of metdtAl trob.... 1 
.thaaol for 20-40 Idn.' .. , tho 1 '1-k$\o,'.ro14a be(u •• rt81bleu 
eli.tao' INrpl*.,.,..rhe col ... \ftt" •• tAbl. tor r,.. 1 t..o 2 .... 
alt.er .bloh 1 t tadfd to ,;i fAint 1)1'0'8. 
To t •• , t.he.peelt1t1\1 ot tM. 0010'- ~.tlon OQ tilter 
pape", ~h foUow1racftt,erolds RN spot.'Led Oft tl1Mr paper Mel 
$prated wltb the ll-din1tNb_ ..... 601utiMt~Adro.t.rQIl., &narc.teND. 
_It.,., •• 'roneMalta"., \eAoR.~, deb74ro18oandrofltel'OQ., 
laodPOsterted1o"e-),11, ~4"$t.an.d1on .. J,l', d .• "oqcor\lcoatenxtlfl, 
aet.hy'l '.stoeterone, md PFOI •• t.roae..Onl,.tho.. ,t..rot9 l'u4l'lq a 
l1-kdOO& d ... lop6J4 a purple eolor. 
00 colar or M ~ft.t. bro_ color. 
.. fn t\OUN. 
ottw. MAl'rolda lave eltl'N4' 
bINge, A bluieh-blaCk in 
'or Gft th$ 1$G1&t108 otoonJlllate4 17-ket,oe;tero14*, 
Me .&xp.r:1s.at~RNnl' •• 
Yll. QUGt!UVI mWR§. 
A. TeS\o$\.~ d.temftAtl0a0. 
lAercld. ldth an tIr1' _.tn,..,edket.oae la tl#b.ir 'ItNC\\1" 
abaorb 11"ht 1a the tIlt+ravlol.t.end of the tlpM\rwa doth " .~~ 
ab_rpttoa at 2Jl)ftW.. 111 6l $O,ltlUoa 01 eth~ol. Tn. 11~bt. 
abflOrption Gt 240-. 1, proponioaal to tbct ooa~4mtr&t.1oa or ,be 
~-f3 Wltt3ttlratM tllt.flrold oan be U&d 1ft .~.ur.~«1'" 
III i9.CtUU ,Rotice ~lIl ... ~.;a..'IiOnil~ Q1~n~~"'j(l;l.~lK Ilbo\a\. 40 u. ••• 
tlAhtu.rated _'eN14 ill , at. -n ft_d on ,he ~ • 
•• cttlOpbo\=aeter rroa to _. at 10 _. blt.erlal •• 
Dt.i!i·na1tN col1ltlOAs. tie._ hl+~., ud re~gent bllUlks INbJect..a t.o 
t~ .atm. ptlRt1catlotl proe~J".'., .... f)hdlar174ifl~7'" 
hot" •• of' taa~b.u~t~t ... l tbe ~b$Orptloa fJeH 
1.1884. On. _,"bod r.iUl,.., 'hitt. ,n., of Ugbt br a~U 
CCl'rl~UJ1lli'LJua at.nills in ~~I;IloIi,.V •• t toll ow: a ftl"aight lin., 18 
\be "~'A'"'" 1A ·which th.,,,b,banee b~o 1t. ~. "beorpt,loo. 
tJnde:r th ••• oOl1d1ilon8, l,t eF,U\ be pNy.d "he\ ,he au. or t.h. opt,1cu. 
Genaiti •• ,~t tw w~ye-l.,8tbe .4u1dlat.,$nt troa and on e1ther side of 
tbe wavo-l_,", ot sui .. Jibtor:P'1.. the ~d to be _._ncI 
will ".\0 ttlles the opUeu. 4en81va\ lbe _""l~ of .... 
&D4rOrptl. :1t ,heN 1. no ~d t,o ablOrb. fM dilt .... e. bG ... 
iI'W1l of tho U,,",";;".&l.';;'thrb ~'V";U,'l!.""'fII~1? 
lengtb~ 1. theretore f11"~~,,,ti.~l'~J~,.L 
"he ,,_ .iU1d1*tl~r'.t,;"!~v .. 
eOtl'C81f).1;,r'&ft,~l:. .r tn. 
In t"h. s:~d J""_N"~C"·.' 
OOrNotGd by _btra~J .• 
~bftorpt.l_ CUMre; th6 ~Jltn'tl!l 1. 
the ~ft,e-~ 
are it f'rGper C01~Net.:lOtlL& 
e.ad d1r'eetly proportlofutl t4 
\lnkno_ aolut$.OQ.to 
efiu.tl= th~ cOQ,oatrlllt1on 
the !I.l'_~~~~. eo.p~r18M 
l;,lltl!it""llF., t~h. 
T~8to.t~.rQn., ~.n i...,. ~1. rtftJ A. caa 
be QU1JIfrtl t~\lv.11 1n at1A!lOflr.lt ... ' .. ""."" ........ ,., ... b- thtt\ 
th1.$ _otbod .1$ DOt ~t~t.f1c ".~ having 
an ,., Uft8at\lrJ\itedltN~wn 







~i'!-,*r.pl. colo I" 
tbi8 I~. ,0-100 .sm.. oll1-kekuiteroltilt ..... 41oaol:nd 1ft 
0.2 co. of .ihaMl. '0.2 .0. of & 1'; eolut,l_ or a-<i1D1tft,)bon~.M sa 
ffth3ftol ~ O.;t eo. 2. sa tOB 1a et-Maol we" addect. 
f'ho tuboe .-epa:rea 18 t; •. &bo" lbM.r ...... ~". ..... 
vv,.,~,u un1" •• f'.i.~ j7.,",e'tropbot.at,.r f't'fa 4JIJ at. to 620 lUI. at 
201M .• late:rval.$. "oap~risoa \0 t.heabeorptl_ 01 a .t,~a", 
eolut,1oA of aa¢roeteroae nib G1mGlt.m801lI1y, the UiOWlt. of \UtkM_ 
11"lto.~.rold wae de\.~~. 
C. Qlvourode Aold Qe\eaUftaUona. 
Glu.rord.e &010 det.~tlOb ••• re it4\de by \he •• tlMlGot 
ilauahn. at. .1 (151). fhi. methOd rft~~:rJ\t.1t~t1 Ye oolot'l .. etno 
aaalral. utl11.1Ri ,be violet color proWQed by \btl r ,,,-..."11\1 • • t 
31u~lc aCid .. 1'b Upt-iJOH8orelMl3s orillnal17 d ••• rib.c br 
Toll.ut (1'2). ~hA, ft" a1 ahod<l tblt 1U1Cte .. \the OOAdlLl._ ot 
tb.U prooeQU" thi. oolor tl.Y.l~i obefed f" •• B...-L_ben 14 ... 
Ac_nt. .... nal.MU Of .. 8 11tU. "0 lIP ..... eoW.d be rade. Th., 
&lao abo ... th.t t.he pIrOO __ ,. ._ &4a.ptJAble to ur1rJA. 
2 co. 01;' a aol"tJ.oa ooat,aWDI ., ~o-lOO •••• o1t ,1Q~c .flo1d, 
'2 00. of a. 0.2 IOluUoohptho"tJOro1ftol in ~~t.r. 2 co. ot 
conoentr.tAd KCl _N .. ~~4 In\oltU.tlible wat t".,.* M4 
t'Or 
rabved and placecl 1a _ i.,. bAth tor S-10 lIiaat...fue Qoutent. ot 
t.be \ub.. "" rinsed 1Dt.o lnd1v1daal t4p~r.t,OI"7 (vanel. _l~h :2 co. 
ot tItS et,baAol. .,.d S co. or red1 titl1led tUltv4rotu, _tier ••• hed 4th 
a 1J rerrot&.$ .urate. _luti.. the Go1-ond f,\her 1 ...... 
10 Ill. h a .ndu.' .. Qolol'1J8e~r1Q tAn tube. The tube -..s etoppered 
to pfft'Mt .. .aporaUor. of the etber "he- abaorpt.1oa rH4 oct • 
Colcg Wllftrsal speotrepbot.etter tree 500-640 mu. Mullltlfl. 
absorpUOll .. at '70 ma. 01t1euro.rd.c ac1d. tt.andards blanke 
..... NII 81atlw,neouelr. Qa.~lt1"tl" oaleula:tr1ff1l1l frc:a t.be 
$beorp\iOft data Wft Il.$de 1A t.be \u'i\lal .~nn.r. 
47 
Fll_ 1. In this figure 
M$lt;.ost.rone 1_ plotted n,lf11l'!l'''''''.iliJ~ t.l~!l". 
·or1&inu blood 1. ('tv.l,t of 
"original hlood level,j 18 
blood if 
Prod ... 1nY&atl!&tora n,ive 44BMatrat,.t fJY !an!:£! exptfr1;~_'a 















x x Dog 1 
0---0 Dog 2 
.----. Rabbit 1 
4-----6 Rabbit 2 
D---a Rabbit 3 
2~1-'~r-r-r-.-'--r-r~~~~r-T-__ ~ __ --
5. . 10 
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414 not 11eld adl\! .. l t.a\oaterona. 
fhe... WN .. 11-ket.oaterolde t.,b. r~:~ct1oa 
1ft the ut1'tict8 e1th$" lIabTd:roly".d t'~N1J'f&.{t t}F blood. 
Neither ""~ ~lltt.i'i\tu"lf~t&d ketoe'erolc.s ncr l1-k.t.iM!iterot,1.$ could be 
deJ8Oftst.J;':4t.ed. 1" the "rlne ?!,t;tdJIlll. th.e,,:p~r:1men'.l 
Pfjri04. 
Qf the tot.al 
~t. of teetotfi&rone a.atat.ereG 11&_ Di"4aIM1Dltr. 1D ttl. va.r1._ 
t1ow(ul aiM.utlea (<<raei. IV)., M8 calculaited t,.~toat.X'Oft. 
conQ.ltntlon 1n lh. ,1."en th~ t~f)'t.alott.he titRe 
in til. whol. ;!Ulim~l. In 0 ••• ot orgi5rna flS b~i";.rt, .pl~et't, ltver. 
kidney, .tc., U"a,ut w.ro o-bta1Att(f 1ft the o'*u~. 
of such t1._ •••• t~" mU4e16, blood, direct., _. 
lapo.libl_. and C4riaift I.pprolt~'ltlOft$ ha·d ~.4. it's Oil 
boa;, com,otil\l011 1at,h. 11\*rat:uve.f 
In ~bi t lOt 1 ,% 0t the "dmiGleteN4 ·t4ulto~i\eron. 
could b. ~ccO\lntGd t·~r 1. 1ft .uing the 
totfil ... lght.. Ia No. 2,m J.l.IJei!'C!I~l~U. 
~"1t1~1.. only 4"lit, (j),r tbt 1oJect,."d teato.t.'tOft.lf~~~ lU1U(Alnted. in 
tlneQGe:m&klng up 6,. 1;."10 beSl&toot,om0ed, nephnetoiJUMd c·artuuse 




To det«trr.a1ne 10llg te~to!;ct..ron~!d,~\yed in tbtl tB.t+t7 tis_e. 




M d ... 'nhle t •• toa'erQl\e. fbftn W~. :& oo.· .. tratl." ot 91' lilt_ 
\e.t\)rJt .... p.,. 100 P.:flt 10 th4S atnl'lAla .i",erltlcoa o.n. bout' fdter 
Ixperiaonte with lntftVeDOUS te·Gtoe\UOfte 1a ~qbJect.. 
wer. tUtU lI",d.rt3k.·. 1'b. f1ret problem Wfl. \0 'lAd aul~ble eolveat. 
%las ~,.; IttltiiDtDlI 4a ~£IIA~ 
il1tchofl .5.!A (1) Mel that t.h. lAer6t1 •• d IiOlllb111ty of 
MOl •• 
of t.,EQ;,t.~,il'~t!lfl:"","LJ,~ ',,-"ioIJ_.''''' bI d1sso1'ved 1D one l1t.er of 3% bovi •• JlbWldA. 
thi. OOAo_trat.1on of t.8to~t.roM in 2'% lIaaIl ..,.. 
p.r, 100 
'"'<~d'''''''''',''"h''''''' co=pll. ~at.tOtlaJ(hlab overl~-ld1rt,~l the c1rC\il~t.:10tl 
'Wi ttl f;\,l.hum1rt. Thef'.tr,.t to 1'"-1 "It lfttt'iitlenu'iu~ tfrtstQ.t.rone W4l8 
" 
"au\lOft .~8 though\ to be •• to bacteri,",l Qont.~jtd.lM.t.10A t.be 
~lb\JllD eolut100. .nqpnp$rat.1on. 
an- CO." thtl\ haid alr$l~,d1 1'8001 "ed intr,avenoua t ... 
'tA)steroft$ OAoe Wltl8 to neel ve 1 t 
I'Rctlmato q lnt.hftttmOOu.. 1nJect.lon 
had ~, po.itl Vtt ~,~'iIl 
the ool\1Uon prior .to 
the •• eoad. 1aJ.c~lM. No studt.. m&Go on the ~. ret.o-
t1Q1:\I to .,lut1ODt '_a\ost: eron8 •• NA ubuln. em8 ~.. do ... 
1nd1oa,1.e, bowver, tha.' ""bjHt.receiy1ng the m.aterifll bulld 
Up ,~ismm1t1 to .~ ootlponent t.estosteroo .... albw.ain coaplex. 
Careful _kin Aftd opth~.,l!8ic 
jee\s. 
",. ... x,,"_,... re.~otlon* to 
m.~an .erua ~1~1D were observed. 
blUml ID. gi£i»'Sf&D. I'llHSd,lmDS Ja 'III. AIAllGI 
As in u:perlmtmt.al test,osterotLe. a.~nl.t.red 
int.raV'anQ\utl, to ~ SflbJee"e d1.~p~redv.r:r hp1dl, rrca t,he 
01 rcul!4.t.loft. In'i,_, the percct of t.he blood cone .... 
trat1oa" testO$t,erofte 1ft blood oC &UbJ~et 1. plotted 
agunat u. •• j~tt.r 1ftJttct:lca. ·origiMl blood concentpJ},t1on" 
119 theoret.lcJll cOlloentrl'i.tloD o,r ieatol!fterone tlv$.t '>f(ouldbe 
found 1t nODe of the t.5tO~t,.roD. were loet troa circulation 
or d.atro,yed. 1\ la the •• t~\.d volume and 
~t te8toetero"$ 0011 7." or con~ 
tr!litlcm could be de1\olu,trl.\t.ed. fiv.w.nut.... ~dm1rd6tr~t1_. 











































OF 3 CASES 
x- CIRRHOTICS, AVERAGE 
OF 3 CASES 
CO\\He 
5y sixty 1U:nut,ea artAl"\n, l"J~of .. \on 
faUen to • level _len )ffi.fl!i.~ 
(ff ,ahte '). 
Althwii,h tM Mr1..8lt'tf fJ.'l~.1fi in 
.1.iI~", t~. A.nIt.- ln410!lt9 tJ);F!.t the 
l.ittle lQf'luenoe on ~et~ 
t.ato~terone. 1n 
1&1'.1. bad 600. of tho t..;fj.ltOI!ll,.;·~I~L. injected 
lCltt ire e1:rculllti:Oli, Vtts · .. W<OjP"_ 
(Table V) .• 
iJtf 
~t~Lt.,t!\l1l 
t. 11-lvJto5.tttl"'o;tde coW.a 
4et.ot~4d 111 tJi't .............. ,,"' ...... , ... , 
~,J~'d.i'it,i"h~t1_ 
.er- h)1l1"'01.1 ~ 
trM ft,(;l'Gtll 
d •• su,tf'abl.e 1. 7-K~~·.vroi~i 
f,)'"lt'Ol,'.t $. 
In ot'1ktr '10 ~l .. wl1~~u~e 
l7-k.toa~6ro1dd, 4{JJ 
a '1j",'IIJ' ;PiJM~'~ 
t1on. "j, ... 
in tr1pli oate on 
VI nSTOSrnORItLOOD LllYBLJ ,0L1.O.\l110 I1TB1'IIOtfS 
lBHIII8f11fIOI II IOB·HAL AIDUIIEA.S» HUKAII IVeneTa 
•••• 1' 40 ••• 1 .... ot t •• t,O.tdt~OD. p •• lb. ot 
•• d7 ".l,ll\ 
" 
tOWld \tmt. ~;t lf9;(\8t. t~6% the 11-1~ etoatereld. .ere SA \he plaaa 
nc more t,han 4~ .... e ~ilHIiif,Q~..i.;,i:ti~I.f<t\.~.. wit~l the r.s e~l, ~Uld othe .. 
rOl'!seti _1._\. of t.he It 1. highl" ~ll .0,( 
the COlijulsted aterold 
Table VI lIsts or eonJq*ted17-i( et.ostero14. 
lii..tter the 1lljeotloA of teeto-
at..ron.. 5nenaomf.kl p~tl~t~ 11"$r,~l!~e!H5.J 
.at'4d onedtb Addn81 ~"''''_l!\l~_W ~.". iacludN. the •• r(t~t.. 
1 t ie tnJ"t,trA t"es'to !!It._rone r~p1d11 
~.I~t;.J'W",;",.a.~ t.O cOIlJugat04 til tufJJ.ot$. 
11\ the otthe 4a-.3 eQr11eot epeeUl.s, t ... t7 ..... t •• 
• ft." 1lljectlon. had the 17-ket()t~t.rold. ooacentr&.t1on •• 
WbeQ tb.,. plaa\a conc_tri~tlOft. ~n·. 'l~~1aBt tia., ('l«h 4). 
it would trom. the 8h~;pe of tb$ ~'llJ,n.~ .... 
centrat.1oa 17-k:etoeteroids 10 ooouned eYeD 041"118" 
t~ twent.y nal_t ••• r"Ol"l11JeaUoa. f"u1 tbeHhfter 'if:l:tl 
pl'Opon.1ons,t$ t.he oocoentriit.lon.. 
tot.ill ~rlftt, of 4'~'l.""'1ftlil.t,",:J·;l,{;JL. 1tl thu clr~l.lJ.tloa 
C;;r~ be r~h17 am,ro:~JJI;~1tc:tQ rna their COr1lG.lltl"r'tt~LOQ 10 C1Nd 
andtbEl tot~l blood vol •••• ~ 
to Qr 'thefh. ~'V'~,l[,",RJjIi"I'1!i 
atorolda 1I1th. tour norta$l 
~~i"" vol ... !. equl. 
,~L of 17";A.~ 
recei:lf1ng m 
_vertilgG doc. of 167 of \.~t.Qlit$l'Olle .~1.,. Vi. 9 ,~... twenty 
rdJ\ute. arter iaJeoLl00. Till $ t.be inJeoted 
117 15' lOT 
166 160 1$2 
149 
lt1! Mll,\' :at ~t IDA WtJJlt ia!UJI.A til JJ.lI DlIas& 
& ~,-, itkg tit$'t$ i)j gou'l'u1t:'!;jim ... ,,? .r~r~ tE 
k\a~.wa ltGa;l~lama 
of,ltu._, .. heN~., 1ft 
three C:;;,.$ of l~ •• r Q;;.!t;J.~,,~~ th~ f)~lC,fliCtrnt'~1C1~R •• 16, __ a. 
pa"t1 ~t.. dl ,41 Cl)t. 
100 
VII aboll. +f3 \ltVJ~tu~~tOd .~fJIIfJ:""el~Q cont~$nt. of l,u:i." .. , ~r\ .. 
f,.&fiIrt.Ot5t..Grot'lIG !J;~t5trfz,t1cn 1ft 
ftaphrl ti C$, 
ThfJ .. 
une/ltllftted eompeund Q .• excre'ea int.o the \trine, wh1ch ",1,8 not 
P"Ul~ct prior t.o .dlalnlGtr&.t.lon.PreaQ11lAbl,.. 'hi. ""-(3 llQI~tur~t..d at.er-
.'erQ.1d row.u tins tn.. t.~to8t.eron. metaboli!fQb 
Con.ide.1., t •• t.Olltenme adm1a1a'er.4, Oftly a 
~t. (1 •• 8 ._ .. crated into tn. ur.1De. 
Proa the • q.on~ent"t.1on3 or tetltto.t.roBG lA t.he blood 
the 
elither a l~ck offl1\rmtl_ or 
~!iI.¥",r", ..,,~ ... ';c. tubular r~;tD!jOr'J)t 
6) 
o 
alt.". 'fi,.tt~(lI.·t.1~:~rile ~l.\ft"tlG\Jl. (*f'&1:.:1 •• lX.) 
"Ul1rJ,;.1~"1~·~ ~t.t)_kNll$ w.as 
J.~6)t-'''e~t.l_ p~::"l~i. "'~~ii;J~jlt'1. t:J. 
,,_ ';~'i1Ia. ~~tj~l".it.llM~ :In t}te 
al!SftonJllil.fA~ 17-.ketrotiite,ro,ld". 











TABU VIllt ntll 17 .. IITo,.naOIl)& XI ua 
ArDa IBm.AlIIOlfS flSfOI'fnOB 
MeNS UBxn 11 .. llfOl!Dotva II 
naTO- Hil. luavIil 
DI.lGIOS1. t., . 1.t. 11.. 2 •• HI. 'r4 HI.. 
lor .. l 172 
" 
0 
Bonal lS' 41 0 
1'00a,1 14 0 
•• ,hrl'i. 0 0 0 
.e, •• 1\t. 21 0 
Male C ... t.~a'. 119 
-
.. 
u.- , • 
126.0 6 
1 











: .. ' ~ 
1.) 
6.8 






~.v. 17 k.t,_. 
:u 1=,1111 I I, 
18.1 
7 • 106.0 
8 '1.' 9 19.8 


















TABLE:l1 D08Ll UBliAltf SI.CBBTIDJI or COIlJUGIt1D 
1 1-UTOITlItO ms un AVBlon. TI·lfOSftltOn 
.'oall'L DVa:ftA.v CD:I!lotIC 
---.- Maw J w.~·----~--·--~·---~·-i6.". 
11 keto. ex .... "" 11 keto. ..0""'4 1? k.toa exo ..... 
.... /a~. aa l' ket.o8 ..... /.". •• 17 keto. .. .. /24 kre. •• 11 It_"'_ 
29.' 11.,. '5 
'1.3 19.0 22.3 
., 
10.4 6.1 11.3 




































tABLI II, A COHPB.lSOlf or i.AU or SAcaZTIOI 








10 .... 1 
1 .... 1 
10 ... 1 
loraal &"' •• a ••• 
PATmBTS WITI DIS'IASB 
f ABU.ISBIID 
tB.ITOltDOIS nCUtSD 
AS 1 '-UfOSf'D,OD8 
























oe or c ,."I. ... ~ 















Cintl •• 18 
01..,ril08'. 
01r"081. 
link •• '. 












































.l .. ~iEl.U:"·IiU··~ut6l'j _N 
l;~""iil'I.:J~~W Ul 
Ue1rlc tb •• ".rqe pla8U\ C9l1oeflt~tl_ vuue 11xtl.-lout .. 
wa. ¥alld 1,. ,,-.on&1 Ie ,lot of'ttle lOI~nttq of t.he ~t 
•• ri"1.1 ilmcll tollowed astr~ta~ht line dunna t.wotwr period ot 
u'Opet1 •• 
1ft thl •• lUlQ.~ ~ r_al plo.alJ. i.J"'fiMl.r;~Wf;'lf" 
In,tctat_J'Olt1. 1n tbe rOW" aorfUl C~l •• ~ .,.,.,,'. be 126 oa. p.r 
rdJIa.... 10 the t.hree 11 •• 1' oaa"lthi8 tip... •• ot_ per tailV1te. 
the... 41 •••• , ..... t between t.be 'U.I""'~'''';IIJt.'''~' •• ~.a.t!~r;HiI~J~. &lld thAt 
ooajupUd 11-k.tQ.".rold el..·!l.r~c •• 1n 
Iaullft, which 1 .• GlaNd a\lnl, 31-.ro1... baa a 
.. bar Q f: clisetJ 
In .Manthe t'Gflal cl.~r~"'Q08 Y&.l".. tor ~'J\lK .• l.t'Ki l1-ketoet.rotda Wtf.G 
at"died 1- _~~ll. the prob.btllt.J la.nat t~ •• * otoroid. &re 
Gcnt." b1 ,lo.erul&\,.. .tl1t.rt.Uoa. 
In r •• poot \0 ,be .rtect 01 ~~'dne.1. OIl the ucr~t~10. of 
conJ\lf,~~M 11-ket.onttPOlda it. ehollld not..4 tb-.t 1'-lMt 00. OfU". of 
DoNal 18".1..1" ,,'.1.8', in Gila.. both YUu.._" ·.Qre~;u;ed. 
belo .. flO"Utl. Appflnn\l1 ........ 40.8 not. 11a1t the 
ro~tlOD and OOGju,A'lGD of 1"~eto8t.rold8 t~ t.etost.ron.t whereae 
It ver 41 •• ~ut. dc.ee. 
lD.\lti_ at _ lbaWl .iDa. Jim. 
An attutptt .~. -.de to lMlat. ud 14eatlty thtt .teroid. 1n 
t,he urine. or ~ .bJeotll reat1! riftg lnt.ra:'tfmo\ul t.f,t~to.\ertm.. Urin •• 
1TI1U"ft aoll.eat.·1r.o,. ~\, te 1ftcjttRi~ t.~ reduee thtt ~t 
of 1.t.:rt~t'.bll ftOl'lI~il_lIt~;'~l'"t'l1 
uri.tuh An III.VfII,JBfII..."jJ& of 
lnthe 
the t"tU~W5t~roa •• ~. Qt'u"ttted lnw t"fl. 
\trine AS 00!l.'Ulltt$d17-ketQ.t .• p()1th~ duringt,h1. p.rig". 
I_t"d. .the .. Gt·~c'tf' 'Of t,bfU •• \lr:ln •• urI! prep~ .... d 1ft the 
"«1",1 es.nnel'. Tb. __ b11\_ fteqtr~l exir"icte .etched -am'-
of wbloh 156 ~ •• _" 11-k1tto.teroltte, ~ •• ~.raed D1"- Z1ael'Mftn 
.. 8&0\1_. 
The.l\8U\"al u\r~ot. 2'7 
JJlethauol. 0.44 111. or «lulu aoe\.10 
"'lgent ''''"~4ded. tM 80111\100 na Nfiued tor ttd,rt1 ... 1mat, •• 
at bo1UO! t..-r_tu,.._ .txt~" w •• th_ 000.184 pourt'd low • 
"pAratory fl.U1Qel oontl1nitl& lee ,,~t.l". ot ~t ot~tOH 
needed t.G tMlltrallae 0.44 co. of Clacld Mett, aoid, a$ o.t..:s1ned b1' 
direct t1t.Mtlen .ita phenclphtbAle1n, wall ;;~dd.d. 'h..o1ut,1_ 
w&ehedw'J.th _tef", at eod1_ "i~rbentJ.t.., .at~:r, dried, evaporat.ed. 
fbi. trtlotlon contalnetl \u noo-ltetoul and wellbM 91 .... 
Tn. aqu .... 001.\1 ..... eN ~laed Md ,,01dl11.o with lQ$ 
OOftoent~,t.d Hel 07 YOl~. After ~ '~.rature ov.~ 
night, the .olutioa .sext.r&e1r,edtrhr.. tllfte, m ttl etcher. .ton.,. 
solution. _" w.aMd with wa\.... fJQd1_ Cl\rlJQut" .. ~t.r. dried, 
tad evaporated. Tnt. trlict10n ooatUBed ttt. J,\nd loS titiR1Aa. 
", 
§!J:.tI&! EttS'_1 
ga,Hsr_" Tn. k.~c tnu.atioa (,1.6S t4g~.) waa 
_" uMd 10 ... oh elaerit inetl.. ('.ble X11) 
10 cl7'8\alllQe.ter-1u WtiUJ obt..1ne4 troll ,\bl- tint, Chroaa-
toIrapb:r of the eNda ke\otJie tpao\loa. 
Z:lae,.uoNl&ctl_ tor 1"/-ket.oet.eroi4*. Abaorp'l_ 10 'the t1Dl.rprin~ 
NCiOft of the latr.-r-.l was _1Ju11ar to i-Su<troat.a4ienol-11. 10 
~'Mdroate.d1Mon .. l1 _a fifvG:llable ae .tandapd tor • .,a.ri... I1tb 
-t.ho .. bov. widee_, tbi& t'N'foot.101l _I to ca.ltdA ~,..!t'andro-
_&41 __ ..-11. Iltboaah ponti .. ldertt.1tlht1 ... not ,. •• lbl.e. 
'l'aoUona 2 aad , (6.0 mpla.) w ..... bltt" and .bl1ae4 1ft 
hlIb va __ ., 14'°. ft .. aublJ.a,a,. we1Sb" 4.4 _s. .. neh .... 
eatolraphed (C~t.o,n,ph1 V). 
f .. ac'lon8 4 ud, .eN·008b1nH (10.1 ..... ) &nd .o.tyl~te4 .tth 
0.' 00. of tu .. ~ltl Mb;rdrlde and 1 00. of' pyrld1a8. Ane.. .tandlsc over-
atgh' at. Nc. '.,.._N. ,he pyrl,1t. .. 801.\1_ .ao r_ovMS. vactlO 
uti the Fes1a. 'rao.ternd t,o al ••• paratory taMe! wl\h 4tt.hfU'. 'be 
Moher wa. .abed 8."erU t.18.. with 411ut..HCl t.o NBCV. ~U \1\0 ,,.Ii.-
enponlt@d Ut V6QUUIlt th ••• ac.~at •• ure then Nbl1ae4 iA blah Yt._ 
at 14,·0. the aubl1.m.&t. ~.1,t'~ U.1an4 wll.~bjeet..d t,o ttlrttuJl' 
pu.r1tloatloa by ai_ln. ch~'tOlnpbJ (ChrOSlfl tography Ill), 
.,6 
I, Oft 
, •• t-o., ..... 
V1\ra-
Ab"r~~_ dole' ~. ~ 
1111 U I i 
,.1 
.2 Jt It 1., ti8,. } l.l 4.0 011 , ?9 Jt 
" 
4 '* ft la3 .. 
S :i.73,S.91 It ,10.1 
2.11 
6 
7 $I ft 4&1 






acet4ttt _$ ftblJae4 1G Mat. v.... The eqblJ.Mt.. (134. )4\gJUJ. ) va. 
oh ... to~phed Oft &l_10.,· ox14t1 (Chrom~tQgr.,h7 II). 
,paotiolUl 1-11 _re oom.b1ne4 "cd _1~bM ,.. .~.. The •• 
tn.otlor ... could not. be .l7'nal1S..... IntrA-reel a:."a.ly'll. indiOAt.ed tha\ 
the ~ad w •• a l?-ket.oa'eNld with a hrdroql IJ'OQp. The aD$orpt1. 
1'.'''''1'11 b th. tla;te."rlo\ re,loa ot "he intra-nd ft~. #1IiU4P to 
.\locbolIlMl-:Jc(.one-l1.Ul'ra-'riol.t. ltib$Orp'ttlora indicated thAt there 
'WWetlO o(-p un8.d,\lrat.ed .t.ro1de 1& thifi ;tnt't!OJl. A llat-1e.,.annr •• e\loa 
vaa pt)tlL1ve tot' 17-keto_t..ro14a. pos1tiYGldctrlfl1aUoa 
..ad _'be ma4.,tbHe ,.8 _" thought. too be ~" et.lo-
4bolanol-~-on ... 17. 
The to1i&l _l!ttb'reeo"H4fromChr~tQ,r",pby 1 'WaG 1".3 
~ .. or 94.''; of ,be akrttn, M:terlAl. 
2J1£21&!a8ID* lli 1)4. S 0,( a,ao'&t,.1J f,.. tr~.tloa 6 
of ChroBtQ,ra.pby 1 _nabooned oato J of Uerekala1-. oncl •• 
SOCIC. of eolvent .re uod 1n t.e.l •• \. tr.lt1 .... 
Ttl. tttr ttt. chraatog"Ph7 are ,1". In. Table lIt. ).1..,. 
o17n~. t ... \l .. _ ()-1)) we,.., Obt41n04 ••• 1~h1n, a totu elf 119 ~""; .... ,. 
(U' agaa.) ••• ~poa1tl... (s.. below) 





" • 411 ltU-lU° 







.. .. U"O 
9 !t ., 
• 
11 iii tI 1.1 
12 • .. 2., 
tj 1* 
,. 













aM~tt.Q~~l~· 'l~l) • 
1 } .2 111 .. 3 0.7 
It 
S 1 6 • ~ 7 N D g 




















~ f •• "o ...... 
HIl~ 
I'III,JI i :~ = :: lilll I II ~ p~ I 1]1'::1 i I 
.. 
;. ~ fI 114 , R H 
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Andl''<u,''eroae, th. Gut large.' oompeftG'"tr;. BOOOUtAd re>r 22.6 
of the t,ctfll orll(1n~1 l' .. ketl)t!\sro1d&. 
,,' &Mll_r ~Uftte A ~ndrolt:ad1~~l" vere t~. 3." 
till:kl'mi![ttG&ia! 
The non-kctOD1o tr~ot.1OD from. tb.G1raN •• ;)ln~~1wl~eD (1) ,he 
holia noo-ket,... _" •• pa.ra"ed tl"Oftl tbe .aotl-llcoho110 non-k,et.on.,. b7 
to ..... tl. of the bal_oolMt,.. w1th QoQ.1l1c anh,ydr14e. 
The •• teriu ft. dried 18 vacu_ Mel t,rM.ta"'" \~ • a~ra\ol7twtri.l 
ldth e"hcw. 1he ether lolut.lon.swttn llaehe.d My.r,-l ta •• .,1tb 001, 
H20, and tour t1m..with 21 aodtWlu .. rbohte. eo11_'I.", .acn alkaline 
.,h. Th. alkaline ••• bee are {lcld1tl&d to Coale red pAp." -1 til dilut.e 
nlturl ••• ld Gad, at.rae'. tllrM t.1aea 14th etn.!". ,.~~ .the .. -..al1e& 
we ... ~hed wit.b _' ••• clr1"t md .ft.,."'" ... 
!h. .the,. a'"cta troa the alk~1M .abM OOAt.alned t.h. 
a.lcoboUo ~.t.on •• ( .. libt ',1.9 ,.. •• ) aa bRleucolA.\ ••• 
,Ttl. onclnal .tfhttr aolutlon OOfttd.IIM t·ne MA-tucoho110J 
D~.t,ea1e .afterial (we1l!ht. '9.<1 
sat.edt\tr\her arid ._ ai.CArd", 
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a a1ldlar ~ .. 'h1rd G.,. of OQ.~ .. ~d t..-
'Ole~r14 PN~. 
Mti~ tto'IA t,be ...... el7aH1U1attoo wu bfdn1ped vlth 
;& .. gluturealdue .. tne 114.tG8"~d.i~ted ld«l\1.tled. 
the ,8-~NfI1dU8 wu '_floidA aid ~ 
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,.0 Upoo cn,t,dJJ,aattan t,..... 
t1 .. _ltd at. 17 .... '·0. Tbese wen "'l7'fJt,~ t.-
."h.".....,."t,aa. ,Md altM at l81-1S,oC. .~ of ~ 
etwoae ".,1t.N at W-184OC. ,_ .... " \beN .... 
• 1p1t~' ..... left ( ...... ,., lA-U4-0).'r&cU_ ,.., wen 
ld8ft\1tled in tbb .-r .. &IlOl"I~U3~I. 
frIIe~l;c:m. 10-11 (ft. 1.0 
11. 
,,...\1.8 J.2-.11 eulbltM " G:4lN,D" •• l\laa ,.JAt, 'w1\h .. \rua1-
\108 potDt at Uy.,-Dil 
.. f u.1 ~.'~""'I!f. ,oSM ., 1.U.~."C. fbUJ 
"(tubl. melting poin\ 1 .... 1tI~.JHl~l.'UO .'~lIIM1-", .... 17. 
'not~ 12-11 were .. t1~Ml _~td.th 
No.-"at.alU1Gd iRS 'DIm~~~~.J' 
14;-14ifJ\l. auttit_Uo .tml~ .'1Mh.~)(~l' _1 .. at, 
U1-UfOC., 'rr. p,.1l41-1'lQa. _ ... alUA .... ,I\.W1 _, WM 1»-Ufl"~.t 
, ... p\.~?oO. 1a \hie .... ,. t~ 12-11-" ldatU1_ u 
.UMholaaol-'~~1. 
'"'0" .... B-1, 11.14M otJi,ttla ~"~,~Ifi ., ~ o. f*l 
wlSbJ.q 0.9 ~!IJ!!. 
.twr 
.\1"bQl.mtl"'~11 
'OOfJ~U._" l1-k~t_w.rGld 14th 
'-&l\lO.~d ••• ~n;~.j~~rwa '1\.' a 1dJ!$.\Q • 
• b~. 1l~4ate. 
!he "l~.ptl.&ft~~ of et;ml,JW.,,::t.Oft 114 trb 11"~. ..ld iB tt. 
_tabol1_ lRu.".._ tesJ~rJ"~. Wle 
'I.OJ 'he W,r"""~11I:~ u~au""l'~.'t'«3~~lftlAl(i _.. "m.lJ~"a'Ii 1a \at 
,.,..! d~~w~~~~t. 
latoi'tercmc,G ln aet.raini", "':'U:lII;,r.ilf!!!F' 
traa ."'_bolt_ 
than the lntraYetlOU& one wat .10141' nhiilfn-'l!'l,AA 
!"i 
excr.ted. 8ftfte coll'ctiOfta 
~ 
the ~ter l*~~"'~.fent:r"!l1d_ 
Contide!" the httluflnce 
101 
botb 
~ l1er1od ~ coll.c1.ioa 
G.u-i.Q_ a ·cont.rol periCH1 •• If. reJK'r*tttd toll ••• -~J.et • ., 
Certt).in _pproduUonfl om be tl"'Oll; 11l..rat.urtlh Nine .. ""-,,.'a"":>l";L 
w.en fllloret&IJ q .. ..,.r~. of 9.6 'Or l'1-k:etoat.relda per 24bour •• 
lounMn fl\WlQ~h. "1'.,\_ liD a,v.~. ot 6.; me~ •• per::!4 hot.u'", atld teo 
~u. ... .tNt._. M 8ft ..... of '.1 per 24 hour. (9'). 0. t.be Ds.aJ.. 
of th ... t1,tt"8 III aftra~o of 1.' p.r ~ hour. weuld be ~.H\e4. 
to ... i.e l'~ .DQo~. 10\11'0 •• 1ft \he.e 8U aqbJ"' •• 
OYe,. ~b. al. }Mtnod or \ui.U1I oollHt.iotl til I,...r~. to~ 
ot 61.,' &fJ1'.~ld b_ ~e4 ~ tm@a;enoufJ l,iOUMUrJ3. 
The .ft~~. totu ~t aterolde1aolliit..d 1tI \b~ •• aJtptt:riJrleata 
•• oft11 64.4 
Jyeo ill the btltt. exper1m.e\ \.h.are~\te.t lingle 8tttNld oomponent, 
1$Glate4 aeswlted to 146 In trhl. eq>eriatfni. \l'tere ~ld be S6.4 
tmaogmoua ~t.roltb. in the urine. In t.hi. ~r~t. it, 1_ 
qui'. 8&te to u .. e that. leaat ~rt, tbe Rorold or1c1n.t.mJ fro. 
t. •• t.ost.erone •• kbol18h ~,other AeNlde .ueh ~u-.1.~~~~ 
.i~~-1;1ati-1m4"'~o1-J~.l7~, hi ... be. ~ 
~ta· ~_.h-ati:1 ...... )utQllDL.·~'~.ll~,,~t.".tMAt.~~.~taato,~r~~~ .. -· 
Mo" !'eOet17 Dehmer .Lienena&Q hay. reported that. 
I.Uldro!rt.erone and ettocbolanol 'O\-one-l'1 an· the mAjor ".tonl ••• t.ilbollt., 
excreted afi ... ,he lntl',,,nutcalu a4d.n1etratloaot \.5tO.teNo. (/~.3). 
The .. r.U~ ot aadr-.).,\Mledl&Ae, etloohol6ned13ne, 1 eo&Adroater"., 
et1oon,,1·anol-,p.cme-11, .flft4 d.h14ro.l~O'andro8'e"a. not altered 
durtn,g: the lRjMtlonperiod. 441 t·h. te$\o:fft.ron.lftJ~cte4 COtlld be 
aCC()'Qftted tor 48 ketonic •• t·abollt •• , 2.". n; aa &nQ:N9·t9rone 19. 
.-4 et,1ocbol.anediol, lfIUch we ... tORod, only 5. of 
the t.llt,c~teroJl..Ocly lnJ$C\e4 t.~o.t.tcQ. could bo 
$Qcouate4 for, ho .. "er, e1ther ~u~ kl1tonic or 4tat ~loohollo nOh-r;:fitcn10 
utabol1t ... 
1M. oon\raetfot at.rcmgl, r.~lt. e.ft,er lnt,ravenQ'tA., 
1r1jectlO1'l of the homoft' _heN, 1n C3". oloae t.o 15% _115 recovered 
fl. 8.xC ••• 17-i(etosterotda alone. two fo-r the l-er"paRo7 
b.tweea tb~ '\\10 ''''. 0/ ~atn.'1_ ~r. po.albia.. Fir.t, the 
.xarett_ .~I not lncre~~.e4 ~Ul in LhelAt.I"UUIiClllu in-
ject.ion. b.e~ua. of Ln. .low ."'8orp\loa" nriatlona in erUl,Olf:.enc)ue 
of 
pr8~enc. of such la~. ~t. ho~on. b.1na Ab.orbed .t 
a :,1:r1, IIt __ 4T ratae, the _do~tm0t.l4 proooct,loa .a,. det)re.eed 
t.o o.e,11g1ble 1 ••• 11117-1. the e.~lC\1,la:tt:i.otl of r.Nv$r-l •• G.fIW» •• a bald.c 
l .... l .tf.t~:l to ttl. pret-1aject.lon period. thu. the ~t.r"l.1ftl I .... 
t"he 1Dj$cted honaoae 'fiOUld baYe bOWl t.l.e· cAloul&l.a ~t,. 
It •• CODeS tacto%' be the blood level. which .,' 
baVt qil1\twi 18 the 5\lbjG4t Fe;e!'fiD.~ln\:r._.ouur 14J.ctlcna the 
"1~,t1 ve aet .. lvlV of a •• coat.! qat_ not producing 17-itetoet.erolde "as 
llN&tfll" than a\t.he btgb 1A1tlal 1.".1. achieved 1ft \he 1ntr~yenw. 
up4riaent... that Rob -.rat_a _lit 1.# inaioat.ed by t.he 1AtrIiVltnOf,UI 
at,;udl •• 10 e1rrbotl0 pat.1onte ad Ja x&ua attadiuwi\h 11ft.. dd 
kld.nq tlema •• 
The.. expert.ent, "ph_sl •• 
"he'here, aterold isolated troa urine 
110 
dlfflwLt 1t 18 to deteN1fte 
y ..... w~~~, t.he aOUn1.t.r~t1011 or 
\ •• t,oeterone or trom endo,enoQ$ 8~rc... r\e~qH of th. l~r.g. ii:illOut,e 
of 1ntftrterinA ef~do&.nQU'; oterold$ it l® .,,8ft SQre d:ltflcillt. it QOt 
!apo •• lble, to d.teNUUt t.he relative Impori~t1e. OrM 1.o'lattKI .terold 
&8 l\ metabolic) product. 01"' t.at.o ,t.rooe by t,ry~ to &coOWltt'ort.he 
p.rcent. of t.at.Oi$t.Nft~ ~"t,,~oo1114td. 
:Ow 
Anf}ther d1elidv~t1l>~e .. \4 ~)(~).rlme!\t. of 'tb:ia typo ie thilt, 
lars_volumes or aM.. COlltainirlg h1,h ocncet.r&tlonc of noo-6f~t~u'ol{lal 
coat&'1tinAfJ'lta •• t. be tU:lndlsf.i. fl.caus. ot't,hese OGDtolm1hant8, Qot only 
onl1 two hour. aft.r Ul'flGGt,1M tor thG1r .' • ...old CM,.t. wt'1n~ ,hi. 
tt •• :''Ul &"ftra,.1n aoNll.l GUbJectg",/ot .31'; 01' t,he IJ;inloi~\.redt. •• to-
eiero1d, ,tl'Qa""ldQg~. ,source",,. fbi- -ouid ~nt t:oonl,r 2. 'X or 
the tot.tll l7-1<9toatttro1dff 1ft 'the ~,~ft\t,%'ln.~.{«' 
lU 
isolated ooQld Rot b&yo tn'"!.",_ MtlrftlT tNa endolon __ M\lroea. 
1*=t, it oan be .t~,t.d ltitb o(lQfldMOtt t.kat t.he 17....;1<.to."ro10. 
laolil,ted ia this etu. result.ed troa t,h ••• t.~boll_ of \~ _.ltd .• tered 
but 
handling of a&l1.er volae. with 108" concent.ral1one oontaralnMie. 
It l'IfOuld be ~t.ed 'hl\t. \be .... 0".17 of eterolds ~l<l "1'. 
OOtIplete. 
0" ~ 
Gill.. to "he en~ire pefltr.-loJ_t.loa p ... lodaa :1 t W~. 
t~'toa~ercBewa. 
mfJ ~;&ndMst4'dleno ... 17. 
Tbe major 1.1-ketoit.erold iliI •• ",A{~;u,.J, 
",.f'OlMrtd. 
k'Mdroai~d1~AOt\e-l.7 liiI£iT'i"l,UD 'W:"$ 'eol"ted 01 \1. ~~fU'" in-
aaltllte. th.~, "80"~. bo''''$J''.I ~81d.nbl1 fl)\';CHfla t h."'~\u 
a~t of d.hJ'd"i;~ndro~t.roR. l.5M dro.ttutlenon .... 17 ttbiob 
would bay. be .. aona_lll' .c .. eted th.entlre 
bY' t.he oublnod coUeot1oos. .. nro not. 
lOll_ tenost.eroH Uligat baV. be. CODVenM to taadro$\"ol-~ .. 11. 
It ia kno_ that thil corapOWld tm4ergo •• na,q '.b,dr&tiOft on aold 
hydrolr_1. to p.,. l-'an4rolttu1e:t.--17. 
1ft "be pt.at ~~. ot'.~.· 10.~lrm~-'\w,-~\"'l .., 
" -" . " ~'~, ~ \~f\dnet.~., h&Ye .rift.(49-~'tl, toll_1~~ \\ 
'\ ': '\ . , "'" 
, • ..li .t.r08."tb.r~pt., .~ 'ii'
baa .. 1»_ t.h",t, ct..'r~\.d_l.a differ tro$ no",," 11_ 1a that tM 
~-k.to.t..Nld oont_t oJ.~ the ur1rle --7 111or_ •• ~Q ... hi,hu6" o,t \M 
iot4l 17-k.toeterold8 .. 
10 ot.her p .. keto.tePOld ha.. be. iHl~t.G traa _nno toUoltdftl 
'.etoet.1Irefte admUd.,,..,1oa,. 
pollibi. p.\h~. 1a toM •• t~,li. 1.et\oettNDe in aD 4t.tapt \0 
deteN1,.e .n14b pa,tn-qe ·AA",,\k,~td:;cl.i_ ~Q,t"j,~&tJU.t.tmD ...... 
1ft 'l~1ap. S ill tJle J.1OIullbl. tor \h1t at4tt"bol1_ or \Ojtoeteroae 
to 1. 7-kowlterold.,,,re 111ustrtl".d: the .vidence ,tor the !iy ... 
.-Mot1ons lftdifUlted. 
If oxldlli1oa were t.he prl1rl~l'7 l'''fM::,~lOftt.be ,rlHtp~u"ct 1rl 
jJ . .'. . . 4 
the iatermed1&t.e •• "abol,i. of , •• \Galt«tone .,.ld 0. Aa.ndro.t.e:l1one-',17. 
111 
* 
* • H 
..., 





\It te!i~t.oat~t!lroQ3 ( 
ret)1;ll t $ bl 
of 
1a tft3lt.,oc$tet'One ~ra."'t~,li_. 
the 
.~.d1~ e trlot'l. the 
we~ t:::p1.n 






pre~~bl,. NYe!"I1ft~ th. til 




:a. dleou •• ed ab·ove. 
It more t! •. ~.. th.&a tn&,. 
~\ 
metabol1sa, tbe o •• r 
1ftd.N. 
\ 
1n t.he 1.o1"t1_ ot endroateron. (l!Y~lOl). locub,at!ona 
etl.oehol-Vlol.-3o\-on.-l1 lUiV. "_It.G:Q in i$olittlon 
on ... , _del' o1tN' __ tal,..1. hav. been d~.\"ted tR ~d.dne;r ,\18ft. 
(~lS). th. ,,-~ _.a~ura\ed r10a of' landroat._loa.-,,17 1. r~Hmoed 
by 11 var t18.e (114). 
OtJr ~ttt 1n th1 •• tQdylbdl~t.f th. alaJor roll" ot 
' •• toste.rone ... \AboU- to 17-ketolterwPltla •• th@ etiocholuw 
Th. tact. th&t ao 
\he1r fo~~loa 1. 01 
1aolatlO1l of 
It; ft •• be. tbougb't, tbat. 'hG reduotlcm of the Ket.O 8"" • 
0-" like tbe double btmtlr"ctlOD, .~. Rot atriet17 directed. Dort .. 
_... (9') ~. reponed 1eolai1oQof 11O"dldrosterorlG from the udH 
of a h7poIOG~dal •• after thO;ttdmill18tratioD or t •• toat.eroqeprvp1onat. 
1D\r4_Boul~~lr. Uobriftef' •• d Ll.b~Q (1;5) have .1" leolatad iao-
$RdrQutercne &ad etiool'lol~ .. 3~1.-11-oG. tl'f'JPA t,h. lIrat or __ ale 
eubjeot, 1nJeot.ed wi\h t,e,toa"oronfl flNplM3.,trO. 10 .,1 •• of the taet, 
tbQt ftC _" '~bJ'dro. ke\owterold ••• re exorete4 dartos the p8Plod ot 
1.j ... t.1oo than duJiAI the OOftt.rol perioQ. ... ..... ,tt could not, be 
detlDJ.tll, tr\a\ed t,b.t the .. ~W'ld. had (arie .. rNli the ~etaboll. 
at th.adtd.A1.' ... ed'.eto~\.rot\.. The 14 !&la .t~4'l •• tiith 11v ... 
lodloat.e t.hat. tudrosten .. '.l1-41one is ·fm 1atenua4iat.1a 'h.toma-
tim ot" the hturate. 11-ketoatfJ!",Qld... It.~. hlfibl.r likel:r. 
theN rON, \h&t. ,be ~'ct"l_ of the doubl. boad lelid8 to bo1rb l--.r., 
if 
but \a"ttbo _Qltte cOIl.ernOll of' \be ket.cme oa 0-) to _ 4lQohol 
ta lW," t.o the OOfttllJ1ra.\loa.The .It"", em the 'II tot'$e e1tH 
above "" probab17 tho rewlt otl.dlrect lnnutmc •• endoiMlOU8 
t.bua f6r are aodlua uaro,t,etu"on. fJOd1_ titJh1drcd,"~dro.kroR. 
8\11t~". It, bae been AH.aed, bow.ver. t,~t the "'till~ •• @N 
be ex.cretted. Oar t1nd1ni'* conti,. a~iuJ_ptlol'l. a8 \t. could 
that, "lldl'Oeterone u4 et.1ool101.tmOl.e are ccreted 1a the 10M or 
iheir IluO\u-onid... Un/ortun&tely 1 t ft_ GQt po.atbl. t.o •• ~Nt,. 
11' 
a1xt'lr8 obt.~~ln.d by dlreet cr7.t.~111i!.tlon oon~ ~ldro$t..l"On. lAnd 
et1oohol.$J\Gl088 in \b. ratio of )14 i$a laol!!l\t.ed 8rt.,. aUQfl .1\1'1 
P -glueurom.d" ••• 
C.rt~1D 18t9".,10&,.-1010&10-.1 tlnd1nle a..... ttoil tht. 
eventa in the t*lt.e of 
the c1rwla.tlM into ttl. 1.1e.,. •• , p~rt1w1&r17 th. tat lSt~".. Ttd .• 
ocwr. dQr1~ t.h. ltr.t t •• Id.au.tes. 
T'be of tht, .~rly "~l~VJU 
told. The ;~ fWlotiOll 
t.he 
conc.ft:t,r~t,lon lA tho la"t.e:~ tell. ttl. reJ!1:41ly meved 1nt.o 
c1roullll.t1on. thu8 r~t WO'Gld ""_ ,aa butter which t.end to level 
out vaJ'iati._ in tbe blood level. a.COAd WO\lld &$.ppe~r to be a 
protein badia, .lal1~r to t-bat l!tlt~b albiA1ft, alnc. t.l"u, concfJtttr&tloft 
in tiaeuf)a other 'th .... \he ttil.t atoN8 A¢ n14ltlon t4Lhe1 .. rel"'ti .. e 
rat oOQ\'ent. 1M. 1. proba.bl,J _ltb the metabolic anion or 
the bQ~... Such blnd,lq .,.be' _" 1a3\1_ slr.l"$cUOO _ attro,. 
nt-abollst1 oontlnu.. for •• veru ....... ,&"'.,1,. .... ,,... 1nt,r~Yenou. 111 . .1.0-
tlen (1", 10lIl ,att.r levels 1ft the """.""', ......... -..,e lrudtinlfloGnt. • 
The tl!\ct thl'lt .11 \h, te.t.cult.l"<>fte • ~, fwnd 1n the 
aa:r tilao cQllbln.· l1.NlF w1 \hteat.o~teJ'OQ. lawcb a 'hat 1 t ia 
deetl'01'ed. da.lrift$ tbe h7drolrt1c proe4U'.. !venin raephr~tM1 •• 4. 
hep!{tect.calltfl' &.;al~l, I •• ., tbu b&lt 
1ft t1.8GUQ rllp",sen\i.Jlg • la~:. 
po(n~lbl11ty oan be ruled OQt 0017 b1 ".t 
procedure •• 
1.nj.litetod hoNOACl .,~. ,.eovere4 
a~al·. m~$.. &.lob. 
Tn. d&\~ itho·iftng the de.r~.ed p~t. 01 d1 •• i>p~.1:a(t. of 
ttUir",oateronlll from. the clroalat.1oR o.t "'.e?&teo"oat.ed M1.&1, lftdlcll' •• 
\h.tlt tn. 11"er 1 •• ,11.. of ~bol. aft1r~,iil. J.phrect~ 
hat.! U 4ddlt1oftal .1£.0\ III t.he It wllld ._., 
theretore, tnilt Ja l1:fI,. _.8 la Y!~E2. both OrlAn' play IlPl!.rt 1ft ~ .. 
M'taboUc aO\1.oa oct t.b~ ttl.teateroM _leoule. 
0.- _t the aGe' .:trild.ag tllldlAls 10 ttli. 1lJv •• tlpt.la .. ". 
the rAPid rate of d18appear~Q(Ht \be btr~.,cmoQe t •• toflter'Cfte. 11th-
lA!! Ye allN". 1Att.r inJectlon 1... tbmlQ% of tn.thooret1cal W.ood 
l..vel of tea\ost..-roo. ._ tound. a.terring toihe dlaal ."perS4tJ8ta 
t.nt. .r17 lOfUJ of te.toetft'OlW tJ"al the olroulatJ.on ~ld be expl&1Dd 
b7 d1tt\ud.on Qf the te$&t&JIIO.Q. 1"'\9 tbe t1 •• u ••• 
, •• toat-.rOCUli QODctUtra\lOQ 1ft t~b. blood ._logar1t.tat.c, ~ n.u\ Ofte 
WO\lld IPp\\Ct it tMa eOllee3\"tloc ... ret.ow .. In t~ hh 
ot· t.h. _c)'ldcrfi-otloa..Th. JJol'k of Sw •. \ J1 Al (116) ha. .hQ'f",1l t.ha.t 
t.berea." two _jor en.,. •• 1A t.be ltYer ~ch Qot on t.be te$Wate"'8 
~ol.c\ll., .e teQ'11riftl oitrate a ... oofaot(}rwhieh ~ct. _the COftJ--
g!ited Q'«tt_ an. a\ without .rt.aUn, t.h. *loohol ,:rogp _ 0.11, and 
mother requlriAS OPI tor 1'. &~\1_ dleb tlrl\ ondlttG. th. alcohol 
to 4) .1 ?-ketone 'hen, by tUTtbflrnij.ot1Qftfl,redu.c.. tift! A 
to .. aaturat.a alcoMl. 'f1II!a !iSa expul'*1act.. 1 t. tria. COnolv.d-.1 
the pref&rre<l route 1n the bo07. 
Sinoe, ill the fto:mt~l ,1At1ivldUU.. th. eclut.t.ra\iona or both 
t. •• tQ.ateronf.t tAC4 11-k.".\.rold~ at lo,arithta14 %",1\1;.. o",el' the 
.&8sur'able ~"a.. 1~~ld appeal' ft.. the ln~."-I.n.& .u~,... 
eyt14Wle 1tt _"u~.t. .. d. Sin.. cQft,.tnt.1& of 11-k.t,o.t.rold~ 1. 
thca1,.b.t;lC Hsult their tQ~tlon ~heirr_oval the kidney. 
lit ilAUi't, be. ':nut that. ~hG4dtt..r pro;:ea,$ 14 propO'Ji.iOi;ittt!'~o t.b. 
lnalQ.n.t. t.~t t.beI8_tt~~C"·. ~" fllt,ered ~lthou\ bedn, re~b.o:rbd. 
",\(UNmRlt Aaon.t.~t blood tlo'W, tn. "ltd\. ObflleNJJtl bitifii'1t;1cipllted. 
r\lrtbelll• OIl_ can con~lud. 'ti11f# lavolywj \;OQjtla4t.ion .at 
it. equi11briwl. oacOftj~~at..('j .1ftc. 
c=.ft.-.1aot ".Itc.urterorJe ~d. ~.~. .till oat,. 
depOJlcs.n.t M \)~t- l;:.i$~tJ~'"tl!ln:~a~ coftc~tnt10Qwh. th$ oou'Oeotnt.ion of 
th.conJ.~\1;tel .Ul t1rc.«te't,he:t the honMlQIl.it). 
';i39 !,~,,'t& of t.~'toa't.rcn. o~t. ~wv.r, 
l.itllt.1ns "_ot.tG8 1n th. j"o. __ 
~18Q .how th~t "be ia 
ottP~\j,t!i3y._ 
., •• ,~"'-.-.... tt;a:5 found 111 l1ve,r ~u'o... %. t 6tiMe to 
OOOllPl' $ .iMr rule ;~ ho~.V~f·. wr4el."t.he::M 
oi~ff~no*" GinQ:$ lIOut ibJt$ot~r: '.N~;'~jll41i,i 'c~l!.;! .(:,,~t,fJ4 j"or 







l"& &'1 Qet,d 
~4h. 
unf!. (U" BlOre 
t,o 17-~ ~'to-
_ore-
a6jI'lI;e!it.~<l.l<;. 1ft the 
1f9 
L:':"',:J.'l~k t;t'" l .. ;, ..... f .. q;;'f"~£Ilo ot 
11 ... ~eto.t.e:rold. 
aeeu blibl.r 
"~8t.OJ!tel"OD. 
re~.t. ttl ~r:, other 
rou,~., milt) :l.Q~1ecitd nor~.. coeld be 3,tlc~t..d tor 
by ,.u;.n.l},-B~Ol.i!ni:'U uv.t1~ of 1 ~rwoet.roldt'_The nO~6.17;...Jt.ta-
atePaid .cAtlu1'I 1A "lth I.tiao" •• 1$ only &()f,)ro:~~1.lll.L] 
V, of 'A wi\b " of van~tltm 1I,. 
9:ev.:l"'lt7 the 11v«u!I I lcaloat.. in 11vel' di.... 1.1". pan o,r the acnlnl.t~.:rF'.d '·.&\o.t-.~. 15~.t~ol13e4 to 
otMr ~t.bcU.t.a t.he st ..$rold:al or noft-
ateroldal. tJntGri~\.ly DO "'tapt. to ... 
t!J1blie tl,. ur!.f\aITRero14 pft~t.m 18 ~"l.t. wit" "irTbotia by 
ld_t.ltlo~tlOil ~t the uented _,."r.:,,·.,..tt"". nor wen t ... he. f~ ••• M.t\lYIe4 •. 
~ kld!)Q' 1s ~ fJO!]t:("ftlJl ~~., oap~bl$ .et.abollsiJls 
if, .~tQ.t.NQ$. te' 1a k1dn.7\l1 ••• fi__ 1. ~e\o.t,oroi4 tQNli\tlon lI't.l11 
Qo~~rNd lit, & r~pi~i rat" 1nJeo\1M t •• ~!'t":ronA' • 
• e by tb~Y'.r.1 ill ObVlou.a17 
role of j.n ,..lat,l<3R 1n 
~Ml. b'l· d.t,.,r'fd.n~d tl'O& 
_~. 1nJ""d 1.tl"a..~I17 wi\h tA&toGt..rone would lftd1c~t.. th"" 
eUler t1a ••• b •• ld •• liver Id._, __ btl c~l. ot ~et~bolll,lt'l' 
t,·e.toeteMlft. io 'fI3" 01 \ctlti·QI thl. b'·p'.U~h.n. ill hwl.d ~J"t • 
• , tounfl Sa tob ... aperblat.e. 
eltp.I"iA\_~l enim&ls b ... 
dif1\tee4 rapid1.7 tr'Ola 
1h.Ject.d t •• toeterone 
e1roulatloaiaw varioul t.l/uhu •• ot the body" 
\b. td,~.t ccee .. tr.~l·M' beln, f'O\U\G 111 tat. n. t. •• toatef'ODiiwa.e 
apparently Rot ut.BboltMd in the t.1aaue. b1l' "$,8 relt.bsoriJed 
into the oueuatiOQ ~$ 1t W4l.$ other .truef.tUH8. 
!~v1de1\c. 1. P"$Clt.e<t \01nd1c~t. tn. ll.,er "Ild 2tldttq are 
p1'Obable .1\41_ of aaeta metaboll_. thai o\her .~\.. 11 ..... d 
kidDe, :ail!bt bo invol.ved in th. m.t_boll. te&\()at$r'Cfte ~a. 1ttdlc{~tfid 
by et.ud1ea 1ft hepateetOld. •• d, Itephr.,ctO(ll~.Q ~1'liJa&lt!l in -hleh 4.~. 
than "3;£ of the t •• to.t.roa. inj,ot.vd O-Olild bet JA,coouat,.d tor 1n a 
"'jor proportion 't.be t.iBtI\l$'. 
!he met-abo11_ of t ..... w!!Ltel"Oft. ltt humm ~ .a1.bU.~ !iva 
1athvenoull17 to W-ift wbJoo\a •• Iftudied. In efJ:bJ~ct... _ 
a:,er!!lle 74% or t.he laJeoted 1fI"~ tor by _ 
1nor.~~$. in uri"r'1( aonJ\1Iatod 11-1(otoat..rolJ~ durlrc t_ poet-1AjoA1. 
per·lod. lilt av.r~e 0[6)% .,,,. excr.t;$d ...... ~ ..... ".",.. 
the .#lJor p~J't of t.nt. (txoNt.1onccwrrin, 
th4t fi ... at 24 botirlnt.b 
the tlr."~ tlOUt-•• 
'ollont\l 1ntravenou.a~e:8to.t.roa. conJuga\'SQ 17-k.t~u~tftl'old. ..M 
d~et"li<bl. 1n the l)l~.Mu .~ lev.ls Mr~ 'touM lilt .al 
,Uwt.. att..r .... 1nl.t.ratlon. 
The hlpol't'ttnoe 11 vel'" ttt testo et~roJle 
WI.. d«;aonatrated the low.r cotiOeltr4t,icMul of ia both 
\he urine pltt~~ !cUOl+ift& t .. '.tO;Jt~rotu. lnt.l'&Yunoosly 
ot the inject" holTAOnG .td"ch Wi,l'$ FMOv'.re4 •• .,:0 ••• 11~.to~teN1d$ 
in t.h. cirrhot.1cp-ttlont8 inep1t. r'~p14 d!$app_ar,1U1ce and 
~1md lUte",!OIl of the stero1d. 
1dentttled. 
et1ocholaQol-~ ..... 1', Mdroateron ••• tlo~h{)lan~dtol ",17o{~nd 
.~ S Mdroatad.1eft01l ... 17. It,.. funber 4Moa.\nted tn&\ tb. 
\be l.1-ketOi\elOldl 1a theurln. _ret GonJtlI~tfJd with glucu.ro.Q1c ·Mtd. 
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